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　　　　　　Diagnosticcharacters of　fern spores.　（I）
Ophioglossaceae, Helminthostachyaceae and Osmundaceae.
　　　　　　　　Jun Nakamura and Takao Shibasaki
(Ｂｏtａｎｉｃａｌ Ｌａｂｏｒａtｏり、．Ｆａｃｕltｙ ｏ∫Liieｒaiｕｒｅ ａｎｄ Ｓｃｉｅｎｃｅ、Ｋｏｃｈｉ　Ｕｎｉｖｅｒｓiり)
　Hitherto fern spores have　been　counted in no　small　numbers in　the ｅχamination of
peat, lignite and coal samples, but they have been regarded to be of minor importance
in pollen analytical investigation｡
　This may be due to　the following reasons ；　the scaricity of morphological studies of
modern spores, especially their sporoderms and ecological investigations such as output
and dissemination of spores, and the relatively small importance of ferns to the northern
vegetation, especially to that of north　Europe where　the technique of pollen analysis
was developed.
　In warm temperate as　well as tropical　regions, however, pteridophytes play an im-
portant part of　the vegetation, and so they may be worthy of attention･ in work on the
deposits of such regions｡
Already Knox ('38) described fern　spores with observations on microspores in coal
０ｆ　the Carboniferous　age　in　Scotland, Selling ('46) and Harris ('55) also described
modern spores of Hawaiian and　New　Zealand　pteridophytes　respectively　foir use in
pollen analysis｡
　In Japan, such ａ monographic　study has not yet been done.　Some taxonomists, it is
true, have accepted the importance of the spore　character as ａ diagnostic one of pteri-
dophytes and recently Nishida ('59) utilized some spore　characters　如ｒ the rearrange-
ment of Ophioglossales, but their descriptions are too brief to use in pollen analysis｡
　Since 1955 we have been studying fern・spores for use in pol!en analysis, as ａ result
of which we have been able to group them into two types according to their nature of
sporoderm. The first　type is　provided with　a　delicate　but distinguishable ,outermost
layer, perine or perispore, which often contributes diagnostic characters. In the fossil
state the Ｐｅｌ‘柚eis lost, lea゛ing smooth exine behind it.　Such spores are very difficult
to exactly idenfify. The second　type is not　provided　with such an obvious layer, but
on account of the　resistant ornamentation of the ｅχine, it is relatively easy　to distin-
guish the spores of this type into the parent genera or even species｡
　In this paper the spores of Ophioglossaceae, Helminthostachyaceae and Osmundac.eae
which all fall into the　second type are　described　and illustrated. The materials were
obtained from the specimens wh ich were collected by　Prof. Akazawa, Kochi Women's
College, from the herbarium of Kyoto University through the courtesy of Dr. Tagawa･
Besides, through the courtesy of Prof. Ito, Tokyo Educational University, and Mr.
Yamanaka, Kochi University, we were able　to procure　many specimens from various
localities in Japan.　　　，
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　　　　.　　・Method　.
　All speci･mens were treated･､with　Erdtman's acetolysis　reagents ･after his procedure.
Acetolysed materials were mounted in glycerine･jelly and observed with 15×40 0r 20×
100 magnification.
ｂ
Fig. 1. Illustrations of the dimensions‘given for spore･
　　　　ａ: equatorial view, b: ･polar view,
　　　　Ｐ:length of polar ａ?(iS； depth　‘＼ I
　　　　E: equatorial diameter　　　　　　　‥，
　Messurements included in Fi･
gure l were with 15×40 and did
not　include　projections. The
resulting mean values and Stan-
dard deviations of 50. spores per
one species　were　calculated in
microns. The　size　range　was
given　with　the　three　sets　of
figures and the first figure refers
to the mean minus the standard
deviation,　the　second　to　the
mean in parenthesis and the third to the mean plus the standard deviation respectively.
These　measurements　are　based on one plant of each　species so　that　they　are of no
precise absolute significance.
　　　　　　　　　　　　　　　　　　　　　ニ”Glossary
　The descriptive terms used in this paper, were selected from　the works of the authors, such as
Potoniざ('34), Wodehouse ('35), ErdtmanｸﾞC'46,り32), Selling ('46), Iversen and Troels-Smith
('50), Faegri and Iversen C'5O), and Harris ('55).
　Baculate : provided with small rodsﾝnot thickened at the top end; possesing bacula (height of
　　rod>greatest diameter of rod). (Faegri and Iversen 句O）
　Clavate : provided with Ｓｍａ･11'rods with rounded, swallen top end. (synonyn!ous with "pilate"
　　Erdtman '52)　　　　　　　　　　　　　）
　Commissure : the line of dehiscence in the tetrad scar. (Harris '55)
　Contact face : the area adjacent to the tetrad scar.
　Distal : refers to the part of the spores which is directed outwards in its tetrad.
　Depth : the length of polar axis.･　，｀　，･
　Equator :，the Outline of the spore seen in polar view.　　　　　　　　　　　　　　　　　　，
　Foveolate : provided with pits or cavities!> 1 micron that are too widely separated to form ａ
　　reticulum. (Iversen and Troels･Smith '50)
　Foveo-reticulate : provided with cavities that are large enough and close enough together to
　　form ａ reticulum. (Harris '55) r
　Laesura : refers to the tetrad scar ,including the commissure and also the margo when it is
　　distinguishable. (Erdtman '46)
　　As to the length of each laesura, if ･itreach or nearly reach to the equator, it is ”long”and
　　”short”if it conspicuously fail to do so,'except where more precise indications are given.
　Lophate : ゛/iththe exine surface thrown into high ridges, anastomosing or free. (Wodehouse勺5）
　Lumina : refers to the space･ between the muri of a reticulum. (Potoniざ勺4）
　Margo : ａ transition zone between the commissure of the tetrad scar and the remainder of the
５　the exine. It is distinguishable by an increase in thickness or modification of the sculpture
　pattern, ０ｒboth. Simple commissure means in this paper commissure without margo. (Harris
　陥5）
Muri : ridges separating the lumina of ａ reticulum. (Potonie勺4）
Ｐ : Ｅ : the ratio polar axis to greatest equatorial diameter, taking the longer of the two as ８.
　(Erdtmah '46)
Profil : refers to the contour of spore seen in equatorial view.
Proximal : refers to the part of the spore which is directed inwards in its tetrad and is opposite
　to distal･face.
Verrucae : wart-like projections, basal diameter greater than the height of projections. (Potoniざ
　勺4）
Verrucate : possesing wart-like projections. (Iversen and Troels･Smith 句O）
Rugulo-baculate : provided with an intermediate pattern rugulate and baculate spores, sometimes
　bacula uniting in lateral to form irregular ridge.
Rugulo･verruca te : provided with an intermediate pattern between rugulate and verruca te spores,
　Rugulae are long and nariow elevations in surface view and irregularly distributed, whereas
　verrucae, if elongate, are relatively broad. (Harris S5）
Trilete : possesing ａ triradiate tetrad scar.
　　　　　　　　　　　　　　　　　　　　　　Spore Description
　　　　　　　　　　　　　　　　　　Family OPHIOGLOSSACEAE
　Three genera ―･Ｏｐｈ．ｉｏｇｌｏｓｓｕｍ.，ＢｏtｒｙchI.IU‘ｍand Ｏ夕ｈｉｏｄｅｒｉｎａ―are studied in this paper･
Fossils are not known from the older rock than that of the Tertiary age and found with
certainty only from the Pliocene onwards.　　　　　　　　　　　　　　　　　　　　　　　　　　一一
　Spores are tetrahedral or spherical　trilete and without ａ　perine. The aberrant form
is relatively scarce.
　Genus むやみ.i,０がＯＳＳｌｉｍLinnaeus
1.　Ｏ. ｖｕｌｇａぬvmL. (PI. I, Fig. 1)
　Tetrahedral, tri!ete. Rounded triangular in polar view, profil　plano-convex, contact
　face　more　or　less　flattened, proximal pole　a little　protruding, distal wall　being
　hemispherical.
　Laesurae simple, generally reaching to the equator･
　Exine thick about 3 μ，!opho-reticulate, covered　by projecting, anastomosing ridges
　forming an open angular, irregular reticulum which is reduced to the proximal face.
　Muri irregular in height, sometimes tapering when seen aside.
　Equatorial diameter 35. 7 (38.0) 40.3μ, depth 25.8 (28.0) 30.2μ.
　Ｐ:E = 5.4:8.0.
　Specimen studied : Kamiyonai, Morioka City, Iwate Prefc･， 16/VI 1939, S. Kitamura,
　KYO.
ｌ，０｡ｒｅtic?ａぬｍ Ｌ. (PI. I, Fig. 2)
　Identical with　0.ｖｕｌｇａtｍｎI except　for the minor　character　of the　reticulun!.　The
　　　　　　　　　　●reticulum is obscured on the proximal face and the ａｐｅχof the muri more rounded
　than the former species when seen from the side.
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　　　　　　　　　　　　　－
Equatorial diameter 34. 4 (37.0) 39.6 fi, depth 24.7 (28.0) 30.3μ.
Ｐ:Ｅ＝6:8.　　　　　　　　　　宍
Specimen studied :Takao, Formosa,-'9―11/V, 1933, J. Ohwi, KYO｡
　　０.尺αｔむ。,zμraeTagawa (PI. I, Eig. 3)
Tetrahedral, trilete. Rounded to subtriangular　in　polar view, profil planoconvex or
bi･convex, contact face flattened, distal wall well arched.
Laesurae simple, 1/3 the !ength of equator･
Exine thick　about 3 μ, (foveりｰ）･verrucate, verrucoid　projections　densely　crowded
and separated by anastomosing deepばrooves on the distal face, but much reduced on
the proximal portion.　　　　　　　　｡，
Equatorial diameter 36.0 (38.0) '40.0μ, depth 29.0 (30.0) 32.0μ.
Ｐ:E = 6.3:8.0.　　　　　。
Specimen studied : Mt. Nabeyama, Sakurajima, Kagoshima　Pref., 28/VⅢ　1935, J.
Kawamura, KYO.
There is ａ striking palynological resembrance　between this specise and Ｂｏ£りchiｕｍ
stｒictｕｎｉ、
4. O.ellipticｗｍ Hooker et Grev川e (PI. I, Fig. 4)
　Tetrahedral, trilete. Spherical in polar view, profil usually planoconvex or biconvex,
　contact face flattened or slightly convex, distal wall ｗｅ】larched.
　Laesurae short, 1/4 the lengtにof equcttor, with smooth margo bordered by the recurved
　　　　　　　　　　　　　　　　　　●　　，　　　tedges of sexine.　　　　　’i 　 ト
　Exine about 2. 5, foveo-reticu】ate, re!atively large pits forming ａ wavy reticulum a11
　･over the surface　except　laesurae, lumina (large　pits) varying　in　size and shape,
　muri less than 1μhigh.　　　　　　　‥
　Equatorial diameter 43. 1 (46.0) 48.9μ, depth 35.8 (40.0) 44.2μ.
　Ｐ:E = 6.9:8.0.　.･　　　　　　　　ふ
　　　　　　ゝSpecimen studied : Tamabochi, Tokyo, 9/K 1956, H. Ito.
　5. Ｏ.即山ｉｎｃｕloｓｔｕi･tDesvaux （PI.ｎｊ　Fig. 5)
　Tetrahedral, trilete. Spherical　in polar view, profil　plano-convex, proximal　side
　slightly subpyramidaしdistaトＷ‘all well arched.
　Laesurae rather long, about 1/3 the length of the equator, with smooth margo bordered
　by the recurved edges of S･exine.‘　　，
　Exine thick about 2･ 5 μ・foveo-reticﾘlate･pits　similar　to　those　of　Ｏ.　ellipticｕｍ，
　but densely spaced on the ’distal　side and　reduced　to　the proxima】 side.
　Equatorial diameter 38.1 (40.0) 41.9μ, depth 31.4 (33.0) 34.6μ.
　Ｐ:･E = 6.6:8.0.　　　　’
　Specimen studied : Iheya-shima Is., Loochoo, 1924, S. Sakaguchi, KYO.
　6. Ｏ. ｎｉｐｂｏｎｉｃｕmIVtVｙａbeet Kudo (PI. n, Fig. 6)
　Main characters of this･ 叩ore as in the preceedingバ゛ｏ species.　But size range　is
　more　similar to that　０£　Ｏ.ellipticｕｍ．　ａｎｄ　】aesurae　more　similar to　that of ０.
　ｐｅｄａｎｃｕloｓiim.Laesurae more than F/3 the length of the equator.
　Equatoria】diameter 43J (47.0) 51.0''μ, depth 32.3 (36.0) 39.7μ.
　Ｐ:E = 6.ト8.0.　　　　　’‘
５　Specimen studied : Kunigami, Loochoo, N. Onamura, KYO｡
7. O.t.ｈｐ.ｒnial.ｅ.Ｋｏｍａｒｏｖ（ＰＬ　ｎ。Fig.7)
　Tetrahedral, trilete. Circular in polar view, profil plano-convex, or biconvex, proximal
　portion slightly subpyramidal, distal portion well rounded.
　Laesurae about 1/3 － 1/2 the length of the equator, commissure bordered by. the ridges
　of sexine, but somewhat obscured by the sculptural elements.
　Exine　thick　3 － 4 μ, foveo-reticulate, wavy　reticulum with irregular　lumina　in
　diameter and with fine spinules about 4 μapart all over the surface.
　Equatorial diameter 47. 7 (52.0) 56.3μ, depth 42.3 (45.0) 46.7μ.
　Ｐ:E = 6.9:8.0.
　Specimen studied : Torami, Ichinomiya-mura, Chiba Pref., 16/1χ 1951, H. Takei-.
　　　Ｇｅｎｕｓ　Ｂｏ£ｒｙchiｕmSwartz
　8. B.£ｅｒｎａ£Ｕ１１･1Sw,artz (PI. IV. Fig. 12)
　Tetrahedral, trilete, rarely bilateral, monolete. Triangular in polar view, the angles
　broadly rounded, pro剛plano-convex, contact face flattened or slightly convex, distal
　wall broadly rounded.
　Laesurae　long, reaching　r!early　to the　equator, margo well　defined, covered with
　sculpture elements, and bordered by the recurved edges of sexine.
　Exine thin 2 μ, (foveo･) reticulate, sculpture　elements　form reticulum and lumina
　shallow and irregular in shape, muri not tapering when seen from aside.
　Equatorial diameter 32. 1 (35.0) 35.9μ. depth 20.7 (23.0) 25.3μ.
　Ｐ:E = 5.2:8.0.
　Specimen studied : Mt. Yokogura, Kochi Pref., 15/XI 1955, T. Shibasaki.
　9. B.ｒnhi.しｓtｕｍUnderwood (PI. IV. Fig. 13)
　Tetrahedral, trilete. Triangular in　ｐｏ】arview, the angles broadly rounded, contact
　face flattened or slightly convex, pro剛plano-convex, distal wall well arched.
　Laesurae long, usually reaching to　the equator, well　defined　margo covered by the
　sculpture pattern.
　Exine about 2 μ, reticulate all over the surface. Sculpture pattern finer than th･at of
　the preeeeding.
　Equatorial diameter 32. 3 (34.0) 35.7, depth 23.4 (25.0) 26.6μ.
　Ｐ:E = 4.6:8.0.　　　　　　　　　　　　　　　　　　　，
　Specimen studied : Tasawa-mura, Akita Pref., 1/χ 1938, G. Furuya, KYO.　..
10B・ ｊａｐｏｎｉｃ‘ぽ111Underwood (PI. IV. Fig. 14)
　Tetrahedral, trilete, very rarely bilateral, monolete. Triangular in polar view, the
　angles rounded, sometimes spherical in outline, profil plano-convex,　rarely biconvex,
　distal wall　well　arched, proximal　portion ・subpyramida】, contact　face　flattened　or
　slightly convex.
　Laesurae　simple, rarely bordered by recurved edges of sexine.
　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　lExine thick 3 μ, rugulo-baculate, bacula uniting sometimes　to　form an incomplete
　･reticulum, 2μhigh一八Sculpture pattern 土reduced to theヽproximal face.
　Equatorial diameter 34.7 (37.0) 39.3μ, depth 28.5 (30.0) 31.5が.
　Ｐ:E = 6.5:8.0.
６ 高知大学学､術研究報告　第８巻　第14号
　Specimen, studied i Hoonokawa,ダKochi Pref., 21/χ 1955, T. Shibasaki.
11.　ｊ･ｆｏｒｍｏｓａｎｕｎｉTagawa (PI. IVﾚFig. 15)
　Tetrahedral, trilete. Triangular in polar view, the angles well rounded, profil piano-
　convex, contact face concave or flattened, distal wall heavily arched.
　Laesurae" simple, long, reaching　to the equator, sometimes　partly obscured by the
　sculpture pattern.　　　　　　　　　　　　I
　Exine thick 2 － ｙμにrugulorc姐皿te,, clavae frequently uniting to form irregular reti-
　culum or linear ridge ＼yith fｒｅ･end.
　Equatorial diameter 31. 5 (32.0)-33.5μ, depth 22.2 (24.0) 25.8μ.
　Ｐ:Ｅ＝6:8.　　　　　　　　　　.｢
　Specimen studied : Baribugai, Taito, Formosa, 5/11, 1940, M'.　Tagawa, KYO.
12. B.ｖiｒgini皿ｗin Swartz (PI.ⅢレFig. 8)
　Tetrahedral, trilete. Subtriangular in polar　view, profil plano-convex, contact face
　flattened or slightly conv･ex, distal wall heavily arched.
　Laesurae long, reachヽing to the equcitor, commissures bordered by the normal sculpture
　elements.　　　　　　　　　！　　　　　　，.
　Exine　thick　2.5μ，Ｖ町皿cate, Vがrんcae　relatively small　and　separated　by　narrow
　　　　　　　　　　　　　　●　　　　j　　　　1'｀grooves on the distaトface bｕt･reduced to the proximal face.
　Equatorial diameter 2も.2(28.0) 30.8 u, depth 20.3 (22.0) 23.7μ.
　Ｐ:E = 6.3:8.0.
　Specimen studied : Tsushima ls。Nagasaki Pref., V, 1909, Z. Tashiro, KYO.
13.召‥■itｒiclｕin Underwood (pi. HI, Fig. 9)
　Tetrahedral, tri】ete. Roundedフtriangular in　polar view, profil plano-convex, contact
　face flattened or slightly, COねvex, .distal wall well arched.
　Laesurae simple, long, reaching to the equator, comn!issure covered by the sculpture
　elements.　　　　　　　　　　　　　　　へ
　Exine thick about 3 μ, verrucate｡verrucae larger than Ｂ.　ｖiｒｇｉｎｉａｎｕｍ＾　ｇ＼obose and
　士hollow looking. Sculpture pattern reduced on the proximal portion.
Equatorial diameter 35.7 (38.0) 40
P:Ｅ＝6:3:8.0.　　　　　　･･
? ? ?
? ? ?
? ?
μ, depth 28.0 (30.0) 32.0μ
　Specimen studied : 八kame, Miye Pref., 14/VⅢ, 1950, M. Tagawa, KYO.
14. B.　lunaria Svvartz (PI. Ill, Fig. U)
　Tetrahedral, trilete.･Very 'rarely bilateral, monolete. Rounded triangular in polar
　view, profil approximat‘ely　ｐ叫no-convex, contact face flattened. dista】portion being
　hemisherical. Mon?ete spore elliptical in polar view.
　Laesurae １/2－ 2/3 the length of the equator, well defined margo with tapering ends
　and covered with regular sculpture elements.
　Exine about 2 μ, verruccite　all over the surface including the margo, verrucoid pro-
　jections irregular in shape and °uch flattened ゛d sepai‘ated by 士shallov゛grooves･
　Equatorial diameter 49. 8 (53.0ド56.2μ, depth 33.5 (37.0) 40.5μ.
　Ｐ:Ｅ＝5:8.　　　　　　　　　　ブ
　Specimen studied : Ｍt.･Nankotがsan, Formasa, 19/Vn, 1933, K. Kashima et Ｔ. Shiomi,
　KYO.　　　　　　　･グ　　　　　　　　ー
＼5. Ｂ.　ｐａｌｍａｌｌｕｍPresl （ＰトⅢ, Fig. 10)
ア　Tetrahedral, trilete. Rounded triangular in polar　view, profil piano･convex, contact
　face concave, distal portion hemispherical.
　Laesurae short about 1/3 the length of the equator, similar to those of the preceeding
　species but the outline of margo not so prominent as the preceeding.
　Exine thin about 1.5μ，　verrucate, verrucae　similar to preceeding species but being
　separated by deep grooves, so that the sculpture pattern is more prominent than that
　of Ｒ. lｕｎａｒia..･
　Equatorial diameter 36.5 (40.0) 43.5μ, depth 29.1 (32.0) 34.9μ.
　Ｐ:E = 5.8:8.0.
　Specimen studied : Sakaehama, Saghalien, 1/VI, 1928, S. Sugahara, KYO.
1d. Ｂ. la＾ｉｕｇｉｎｏｓｕｍWallich (PI. V, Fig. 16)
　Tetrahedral, trilete. Rounded triangular　in polar view, profil plano-convex, contact
　face flattened, distal wall well arched.
　Laesurae long, reaching nearly to the equator, bordered with margo which thickened
　by smooth sｅχine.　　　　　　，.
　Exine thin 2 μ, lophate, the sculpture of the distal wall is made up of very thick.
　irregular ridges so as to form very rough wrinkles. Ridge being up to 20 μin length
　and 3－7μin height. On the proximal face sculpture reduced to rather ，rugulo-
　verrucate.
　Equatorial diameter 33. 8 (36.0) 38.2μ, depth 25.3 (27.0) 28.7μ.
　Ｐ:Ｅ＝6:8.
　Specimen studied : Hinokidani, Takao, Formosa, 6/χ, 1937, S. Okamoto, KYO
□Ｂ. ｌａｎｕがｎｏｓｕｉｎｖａｔ.ｌｅｐ£ｏｓはchｙｉｍｉNakai (PI. V, Fig. 17)･
　Identical with B. ｌａｎｕがｎｏｓｕｎｉexcept for the sculpture pattern of the proximal face.
　Sculpture of the proximal　portion bei‘ng verrucate　all over the wall, margo covered
　with verrucae but obscured.
　Equatorial diameter 33.3 (40.0) 42.7μ, depth 23.0 (25.0) 27.0μ.
　Ｐ:IE＝5:8.
　Specimen studied : Mt. Kiraisyu, Formosa,χ, 1918, Y. Shimada, KYO.
　　Genus OpI臨ｏｄｅｒｍａBlume　　　　　　　　　　　　　　　　　　　　　　　，
18.　Ｏ.　ｐｅｎ山山，ｍPresel (PI. V, Fig. 18).
　Tetrahedral, trilete,rarely bilateral, monolete. Spherical in polar view, profil piano-
　convex, contact face much flattened, distal face being hemisphericaト
　Laesure 1/3 － 1/2 the length of the equator, with smooth margo bordered by recurved
　Ｓｅχlne.　　　　　　　　　　　　　　　’
　Exine thick　2－ 3μ, foveolate, the pits being smalトand united to form short groove
　but not anastomosing on the distal portion and much redueed to the pitted pattern on
　the proximal portion.
　Equatorial diameter 49. 5 (58.0) 66.5μ, depth 35.7 (38.0) 40.3μ.
　Ｐ:E = 5.1 : 8.0.
　Specimen studied : Syusuiha, Taito, Formosa, 10/11, 1938, M. Tagawa, KYO.
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Ｆａ皿ily HELMINTHOSTACHYACEAE
Oｎ】y one species was　studied here. Fossil is not known from Japan. Spore is very
similar to thoｓｅ ｏｉ Ｂ．ｆｏｒｉｎｏｓａｎｉｉｎｉ　ａndＢ. j　ａｐｏｎｉｃｕｍof the preceeding family.
　　GenusＨｅｌｍｉｔｔ£jioｓｔａｃｌx:ｖｓ
１９．　Ｈ．ＺりｌａｎｉｃａHooker (PI. VI, Fig. 19)
　Tetrahedral, trilete. Rounded triangnlar in polar　view, profil plano-convex, contact
　face flattened or slightl･ｙ”convex,･distal face broadly rounded.
　Laesurae long, reaching　nearly ’to the equator, simple　commissure covered　by the
　regular sculpture･
　Exine thick 4 μ, rugulo-clavate all over the surface, clavae united in lateral to form
　ａ reticulum. Lumina irregular and angular in shape.　　.，
　Equatorial diameter 34.7 ｲ37ﾝ0) -39.3μ, depth 26.5 (29.0) 31.5μ.
　Ｐ:E = 6.8:8.0.　　　　　　　.･･
　Specimen studied : Iriomote Is. Loochoo, 1―20/VI, 1923, G. Koidzutni, KYO.
　　　　　　　　　　　　　　　　　　　Family OSMUNDACEAE
　There are three living genera･'，　Ｏｓｍｕｎｄａ，Ｌゆtｏ＊£ｅｒiｓand To心仏of which Oｓｍｕｎｄａ
occur in Japan, The fossils similaΓtoＴｏｄｅａ　■，Ｔｏｄｉ£６ａｒｅｒｅported fron! the Triassic
　or the Jurassic age ａｎｄ･those of （狛心inda from the Eocene onwards. In the present
　papｅｉ,　ＯｓijiMiida,　theonly living genus in Japan, was studied. Spores are tetrahedral,
　trilete, exine baculate ｏr･verrucate. The aberrant　forms such as monolete and com-
　bined form of monolete and trilete spore are not scarce.
　　Genus ＯｓｍｕｎｄａLinn･aeus
20. Ｏ. Ｃｌａ-μｏｎｉａｎａL.(PI. VI, Fig. 20)
　Tetrahedral, trilete. Circular in　polar　view, profil　biconvex, rarely proxin!al side
　士flattened, distal side hemispherical.
　Laesurae long, reaching to the equator, simple commissures　with narrow granulate
　ridges along their full length.
　Exine about 2.5μ,ヽverrucate all over the surface, verrucae united to form sculpture
　pattern formed by ａ lateraトunion of verrucae arranged in irregu】ar rows and gives ａ
　worm track-like appearance- in surface　view. Grooves　between verrucae　relatively
　wide and anastomosing. Verrucaeく2･. 5 μin height.
　Equatorial diameter. 42. 5 (47.0) 51.5μ, depth 34.5 (37.0) 39.5μ.
　Ｐ:E = 6.3:8.0.　　　　　　　「，
　Specimen studied ； Mt. Asama, Ｎ昭ano Pref., 15/I＼', 1935, J. Nakamara.
21.　０･ ｉａｐｏｎｉｃｕｍThunberg （PL VI, Fig. 21)
　Almost identical withＯ.　Ｃｌａ:μｐｎｉａｎａ.But　simple　commissure　fringed with more
　conspicuous ridge than the preceeding species.
　Exine 2.5μ, baculate or　verrucate八sometimes　projections not united, verrucae, if
　united, are more slender and目ower in height （く1.5μ）.
　Equatorial diameter 50.0 (54.0)し58.0μ, depth 45.0 (48.0) 51.0μ.
９　Ｐ:E = 7.1:8.0.　　　　　　　　　　　　　　　●
　■Specimen studied :（:)tani, Kamigun, Kochi Pref., 6/V, 1955, T. Shibasaki.
22.　ひｊ臨臨乱nea L. (PI / V!1， Fig. 2,3)　　　　　　　　　　　　　　　　　｀　.‥
　Similar　tｏ･ the　above　mentioned･two species.･　But　simple　commissure not fringed.
　Exine baculate, rarely verrucate,・projections ･not united　in　latera･1, sparsely‘ distri-
　　　　　　　　　　　　　　　　　　　　　　　　　I●●　　　　　　　　　　1　　　　－　　　　　　　　　　　　　･●buted. Bacula up to 2.5'μin height.　 ’･
　Equatorial diameter 50. 0 (54.0) 58.0μ, depth･ 42｡3 (46.0)で49.7μこ
　Ｐ:E = 6.8:8.0.
　Specimen studied : Tenninkyo, Hokkaido, 9/vn, 1956, J. Nakamura.　　’
1^. Ｏ. bｒｏｍｅｒｉｆｏｌｉａCopeland (PI? VⅢ, Fig. 24)
　Equatorial diameter 62.3 (69.0) 75.7μ, depth 51.3 (55.0) 58.7　μ.
‘ヤジE = 6.3に8.O.-
　Specimen studied : Ashizurisaki, Kochi Pref.,Ⅶ, 1955, H. Ito.　　　　　　　1
24. O. laiｉｃｅａThunberg (PI. Vn, Fig. 22)
　Equatorial diameter 66.8 (74.0) 81.2μ, depth 61.0 (65.0) 69.0μ.
　Ｐ:Ｅ＝7:8.
　Specimen studied : Omogo, Ehime Pref., 29/V, 1956, T. Yamanaka.
　Above two species are quite　identical with　0. Ｃぬｙioniのｍ ･except　for　their larger
　size.
　　　　　　　　　　　　　　　　　　　　　　Summary
For use in pollen　analysis the spore　characters　are described　and　illustrated of 24　・
species of petridophytes falling in ５ geneｌａ; ＯｐｈｉｏｇｌｏｓｓｕＴｎ，･Ｂｏ£７てｙ　ｃiliｕｍ，　Ｏｐｈｉｏｄｅｒｉｎａ，
Ｈｅｌｍｉ?iflｘｏｓ£ａｃｈｙｓ　ａnd Ｏｓ･ｌｍ口証ａ,　and 3 familVeｓ"， Ｏかｈｉｏｅｌｏｓｓａｃｅａｅ，　Ｍｅｌｎｉｉｎthoｓtａ,chｙａ-
ｃｐ.ａａand Ｏｓｎｉｕｎｄａｃｅａｅ.　　　　，　　　　　　　　　　　　　　　　　　・
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